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(54) SOUND ABSORBING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain sound absorbing material having high sound absorbing effect and 
reductions in weight and cost. 

SOLUTION: The sound absorbing material comprises a fiber aggregate obtained by laminating a nonwoven web 
(B layer) containing short fiber B having 2 denier or less and smaller size than that of short fiber A having 2 to 
1 5 denier and binder fiber on one side surface of a nonwoven web (A layer) containing the short fiber A and 
binder fiber so that the fibers are adhered to one another by melting binder components. In this case, a 
thickness of the aggregate is 5 mm or more, and an apparent density is 0.01 g/cm2 or more. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 -This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On one side of the nonwoven web (A horizon) which consists of a 2-15-denier staple fiber A and 
binder fiber It consists of the fiber aggregate with which the laminating of the nonwoven web (B horizon) which 
it is 2 deniers or less, and fineness becomes from the staple fiber B smaller than a staple fiber A and binder 
fiber was carried out. Binder fiber has at least the binder component which has the melting point or softening 
temperature lower 20 degrees C or more than a staple fiber A and a staple fiber B on a fiber front face. For 
configuration fiber, it has pasted up by melting of a binder component, and the thickness of this fiber aggregate 
is 5mm or more, and apparent density gravity is 0.01 g/cm3. Acoustic materia] characterized by being above. 
[Claim 2] Acoustic material according to claim 1 characterized by being the sheath-core mold bicomponent 
fiber which allotted the copolymerized polyester by which a terephthalic acid/isophthalic acid was made the 
core part with polyethylene terephthalate, and copolymerization of the binder fiber was carried out to the 
sheath by the copolymerization ratio (mole ratio) 60 / 40 - 90/10 by a staple fiber A and a staple fiber B 
consisting of polyethylene terephthalate. 

[Claim 3] Acoustic material according to claim 1 with which binder fiber is characterized by being the sheath- 
core mold bicomponent fiber which the crystalline melting point arranged polyethylene terephthalate on the 
core part, and arranged epsilon-caprolactone copolymerized polyester 100 degrees C or more to the sheath by 
a staple fiber A and a staple fiber B consisting of polyethylene terephthalate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an acoustic material suitable especially as an object for 

automobiles about the acoustic material which consists of the fiber aggregate 

[0002] 

[Description of the Prior Art] The amount of the acoustic material used for absorbing sound and soundproofing 
an engine sound etc. is increasing from the luxury car-oriented rise of recent years. On the other hand, in 
order to carry acoustic material in an automobile, it is thought as important that it is more lightweight and 
cheap. 

[0003] Conventionally, the resin felt or foaming polyurethane is one of typical things of the acoustic material for 
automobiles. However, since the resin felt contained binder resin, such as phenol resin, it was difficult to 
acquire the comparatively high absorption-of-sound effectiveness of weight. Moreover, since urethane foam was 
used for foaming polyurethane as a raw material, it needs an exhaust air facility at the time of manufacture, and 
had the fault that recycle was still more difficult. 

[0004] In order to solve these problems, in JP,7-3599,A and JP,8-188951 ,A, the acoustic material with which a 
staple fiber 1.5 den.ers or more consists of the fiber aggregate pasted up for binder fiber is indicated 
L0005J In the acoustic material which consists of the fiber aggregate with which the fineness of the configuration 
fiber of the approach currently indicated by JP.7-3599.A and JP,8-188951,A exceeds 1.5 deniers, it does not 
say that still sufficient absorption-of-sound effectiveness is acquired, but cannot but depend on the increment 
in thickness and a consistency. Therefore, the occupancy tooth-space expansion and the increment in weight 
accompanying it were a trouble. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the acoustic material which can solve 
an opposite technical problem called the high absorption-of-sound effectiveness, lightweight-izing and low- 
cost-izing. 

[0007] 

[Means for Solving the Problem] In order to obtain the acoustic material the high absorption-of-sound 
effectiveness, lightweight-izing, and whose low cost-ization are attained, as a result of examining many things 
this invention persons found out that the high absorption-of-sound effectiveness was demonstrated, when the 
fiber aggregate which made the staple fiber with small fineness subject fiber was used. Moreover when fiber 
with large fineness was used together to the fiber aggregate which made the staple fiber with small fineness 
subject fiber, rigidity was given to acoustic material and fiber with small fineness was intensively allotted to the 
sound absorbing surface side at that time, the absorption-of-sound effectiveness reached header this invention 
in the high thing rather than it only mixed with cotton a staple fiber with small fineness, and fiber with large 
fineness^ This invention on namely, one side of the nonwoven web (A horizon) which consists of a 2-15-denier 
staple fiber A and binder fiber It consists of the fiber aggregate with which the laminating of the nonwoven web 

a Tu 0 ", Wh ' Ch U 15 2 den,efS ° r IeSS> and fineness becomes from the staple fiber B smaller than a staple fiber 
A and b.nder fiber was carried out. Binder fiber has at least the binder component which has the melting point 
or softening temperature lower 20 degrees C or more than a staple fiber A and a staple fiber B on a fiber front 
face, configuration fiber is pasted up by melting of a binder component - getting down - the thickness of this 
fiber aggregate — 5mm or more and apparent density gravity — 0.01 g/cm3 Let acoustic material 
characterized by being above be a summary 
[0008] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. First, the configuration fiber of 



this invention is explained. The subject staple fiber (in this invention, a staple fiber A and a staple fiber B are 
named generically, and it is called the subject staple fiber.) and binder fiber which are used for this invention 
consist of fiber formation nature thermoplasticity polymers, such as a polyester system polymer, a polyamide 
system polymer, and a polyolefine system polymer. 

[0009] The polyester copolymer which copolymerized other acid component and other glycol components by 
making into the main frame the gay polyester polymer and these which use aliphatic series dicarboxylic acid or 
these ester, such as aromatic series dicarboxylic acid, such as a terephthalic acid, isophthalic acid, naphthalene 
-2, and 6-dicarboxylic acid, or an adipic acid, and a sebacic acid, as an acid component, and use diol 
compounds, such as ethylene glycol, diethylene-glycol, 1 ,4-butanediol, neopentyl glycol, 1, and 4-cyclohexane 
dimethanol, as a diol component as a polyester system polymer is mentioned. Moreover, parahydroxybenzoic 
acid, 5-sodium sulfoisophtharate, a polyalkylene glycol, pentaerythritol, bisphenol A, etc. may add or 
copolymerize in these gay polyester polymers and polyester copolymers. 

[0010] As a polyamide system polymer, the polyamide system copolymer which makes a configuration unit poly 
imino-]-oxo-tetramethylen (nylon 4), polytetra ethylene adipamide (Nylon 46), polycapramide (nylon 6), 
polyhexamethylene adipamide (Nylon 66), poly undeca NAM1DO (Nylon 11), poly RAURORAKUTAMIDO 
(Nylon 12), poly meta xylene adipamide, poly paraxylene deca NAMIDO, poly screw cyclohexyl 
METANDEKANAM1DO, or these monomers is mentioned, especially — the case of polytetra ethylene 
adipamide — polytetra ethylene adipamide — other polyamide components, such as polycapramide, and 
polyhexamethylene adipamide, polyundecamethylene terephthalamide, — less than [ 30 mol % ] — you may be - 
the polytetra-ethylene-adipamide system copolymer by which copolymerization was carried out. When the rate 
of copolymerization of other above mentioned polyamide components exceeded 30-mol % and the acoustic 
material which consists of the fiber aggregate of these copolymers is used under a high temperature service 
since the melting point of a copolymer falls, since a mechanical property and dimensional stability fall, it is not 
desirable. <BR> [001 1] As a polyolefine system polymer, the gay polyolefine polymer which consists of the 
aliphatic series alpha-monoolefin of the carbon atomic numbers 2-18, for example, ethylene, a propylene, 1- 
butene, 1-pentene, a 3-methyl-l-butene, 1-hexene, 1-octene, 1-dodecen, 1-octadecene, etc. is mentioned. 
These aliphatic series alpha-monoolefins may be the polyolefine system copolymers with which copolymerization 
of other similar ethylene system partial saturation monomers like a butadiene, an isoprene, 1,3-pentadiene, 
styrene, and alpha methyl styrene was carried out. Moreover, in the case of a polyethylene system polymer, 
copolymerization of a propylene, 1-butene, 1-hexene, 1-octene, or the similar high-class alpha olefin may be 
carried out 10 or less % of the weight to ethylene, and, in the case of a polypropylene system polymer, 
copolymerization of ethylene or the similar high-class alpha olefin may be carried out 10 or less % of the weight 
to a propylene. When the rate of copolymerization of copolymerization objects, such as said high-class alpha 
olefin, exceeded said weight % and the acoustic material which consists of the fiber aggregate of these 
copolymers is used under a high temperature service since the melting point of a copolymer falls, since a 
mechanical property and dimensional stability fall, it is not desirable. 

[0012] In addition, various additives, such as a Hatting, a pigment, a flame proofing agent, a deodorant, light 
stabilizer, a thermostabilizer, and an antioxidant, may be added to said fiber formation nature thermoplasticity 
polymer within limits which do not spoil the effectiveness of this invention if needed. 
[0013] Although the subject staple fiber used for this invention consists of said fiber formation nature 
thermoplasticity polymers, the gestalt may consist of a blend object blended within limits to which two or more 
sorts chosen from others and said polymer of polymers which are different from each other do not spoil melt 
spinning nature respectively, although it consists of said polymer independent. It is desirable that a crystalline 
melting point consists of fields of a high thing and economical efficiency with polyethylene terephthalate as what 
consists of said polymer independent. As a blend object, that with which the polyester system polymer and the 
polyolefine system polymer were blended, for example, and the thing with which two sorts of polyamide system 
polymers which are different from each other were blended are mentioned, and especially, when it is the former, 
it is immediately after melting spinning, and since contraction of the polyester component of non-orientation 
can be controlled, it is desirable. 

[0014] The binder fiber used for this invention is fiber which has at least the binder component which has the 
melting point or softening temperature lower 20 degrees C or more than a subject staple fiber on a fiber front 
face, and this binder component pastes up configuration fiber by thermofusion. A binder component needs to 
have the melting point or softening temperature lower 20 degrees C or more than a subject staple fiber. Since 
even a subject staple fiber has a possibility of carrying out softening fusion in case thermofusion of the binder 
component is carried out to both difference being less than 20 degrees C, it is not desirable. 
[0015] The thing of a sheath-core mold which allots the thing of the single phase which consists only of a 



binder component, the thing of the lamination mold of a binder component and other polymers, and a binder 
component to a sheath that what is necessary is just the gestalt which has a binder component on a fiber front 
• face at least as a gestalt of binder fiber, and arranges other polymers on a core part is mentioned. In this 
invention, the sheath-core mold bicomponent fiber which arranged on the sheath the polymer (binder 
component) which has the melting point or softening temperature lower 20 degrees C or more than the polvmer 
arranged on a core part is used preferably. A sheath-core mold bicomponent fiber functions as a binder on 
which only a sheath pastes up configuration fiber, and in order that the core part may maintain the gestalt of 
fiber and may contribute to improvement in the absorption-of-sound effectiveness, it is desirable. 
[0016] It is desirable that it is the fiber aggregate with which a subject staple fiber consists of polyethylene 
terephthalate,- and binder fiber consists of a sheath-core moid bicomponent fiber which allotted the 
copolymerized polyester by which a terephthalic acid/isophthalic acid was made the core part with polyethylene 
terephthalate, and copolymerization was carried out to the sheath by the copolymerization ratio (mole ratio) 
60 / 40 - 90/10 as an acoustic material of this invention. When the staple fiber with which a crystalline melting 
point consists of high polyethylene terephthalate with good productivity is used as a subject staple fiber, by 
using said copolymerized polyester as a binder component, the adhesive property of configuration fiber becomes 
good and the good fiber aggregate of gestalt holdout is obtained. Moreover, it is desirable that it is the fiber 
aggregate with which a subject staple fiber consists of polyethylene terephthalate, and binder fiber consists of a 
sheath core mold bicomponent fiber which the crystalline melting point arranged polyethylene terephthalate on 
the core part, and arranged epsilon-caprolactone copolymerized polyester 100 degrees C or more to the sheath 
as an acoustic material of this invention, epsilon-caprolactone copolymerized polyester 100 degrees C or more 
is crystallinity, and without a binder component fusing, even if it uses the fiber aggregate using this as a binder 
component in the elevated-temperature condition, for example, in the car [ of summer ] etc., since the melting 
point is high, since a crystalline melting point can maintain a gestalt, it becomes the acoustic material also 
having heat-resistant ability and is desirable [ acoustic material ]. 

[0017] As epsilon-caprolactone copolymerized polyester, what copolymerized epsilon-caprolactone unit per an 
ethylene terephthalate unit and/or butylene terephthalate is suitable, and even if it carries out random 
copolymerization of the epsilon-caprolactone unit in polyester to other configuration units, and it carries out 
block copolymerization, it does not interfere. Moreover, epsilon-caprolactone unit may be further 
copolymerized per an ethylene terephthalate unit and/or butylene terephthalate in what copolymerized 
additionally isophthahc acid, naphthalene -2, 6-dicarboxylic acid, an adipic acid, a sebacic acid, ethylene 
glycol, 1,6-hexanediol, etc. As for the rate of the acid component which carries out copolymerization 
additionally, or a glycol component, it is desirable that it is less than [ 20 mol % ] to the number of unit mols of 
the constituent of polyester. 

[0018] The fineness of the staple fiber A used for a nonwoven web (A horizon) among the subject staple fibers 
used for this invention needs to be 2-15 deniers. Although a nonwoven web (A horizon) also demonstrates the 
absorption-of-sound effectiveness, it acts as reinforcing materials of the layer which consists of a nonwoven 
web (B horizon), i.e., the small staple fiber B and binder fiber of fineness, and is raising the gestalt holdout of 
acoustic material, and rigidity. Therefore, the gestalt holdout which may be sufficient for reinforcing a B horizon 
as the fineness of a staple fiber A is less than 2 deniers is not enough, and since it becomes difficult to aim at 
rigid improvement in acoustic material, it is not desirable. On the other hand, sufficient absorption-of-sound 
effectiveness is not acquired, but when the fineness of a staple fiber A exceeds 15 deniers, in order to improve 
the absorption-of-sound engine performance, it is needed to make the thickness and the consistency of 
acoustic material increase further, a lightweight and cheap acoustic material cannot be obtained, and it is not 
desirable. By the reason for the above, 4-13 deniers of desirable fineness of a staple fiber A are 6-10 deniers 
still more preferably. 

[0019] The fineness of the staple fiber B used for a nonwoven web (B horizon) among the subject staple fibers 
used for this invention is 2 deniers or less, and the need has that fineness is smaller than a staple fiber A If the 
fineness of a staple fiber B exceeds 2 deniers, since the absorption-of-sound effectiveness becomes inadequate, 
it is needed to make the thickness and the consistency of acoustic material increase in order to improve the 
absorption-of-sound engine performance, and a lightweight and cheap acoustic material cannot be obtained, it 
is not desirable. Although especially the minimum of fineness is not limited, about 0.2 deniers is good Since the 
I ,i?, enta n ,0n ° f fibef t6ndS l ° become inad equate with a carding machine at the time of web formation in not 
fulfilling 0.2 deniers, it is in the inclination which produces a nep and consistency spots generate in a web 0 2- 
15 deniers of desirable fineness of a subject staple fiber are 0.5-1 denier still more preferably by the reason for 
the above. 

[0020] The fineness of the binder fiber used for this invention has desirable about 1-4 deniers. Manufacture of 



the sheath-core mold bicomponent fiber which fits this invention as fineness is less than ] denier becomes 
difficult. On the other hand, if fineness exceeds 4 deniers, it will become an inclination inferior to the 
■ absorption-of-sound engine performance like the case of a subject staple fiber. 1-2 deniers of more desirable 
fineness of binder fiber are 1.5-2 deniers still more preferably by the reason for the above. 
[0021] Especially the cross-section configuration of a subject staple fiber and binder fiber may not be limited 
and may be variant cross sections, such as a triangular cross section and a multi-leaf cross section, a hollow ' 
cross section, etc. in addition to a round shape cross section. 

[0022] The laminating of the nonwoven web (B horizon) to which it is 2 deniers or less, and fineness becomes 
one side of the nonwoven web (A horizon) which consists of a 2-15-denier staple fiber A and binder fiber from 
the small staple fiber B and binder fiber from a staple fiber A is carried out, and the acoustic material of this 
invention consists of the fiber aggregate unified by melting of binder fiber. Although the absorption-of-sound 
effectiveness is demonstrated by locating a nonwoven web (B horizon) in a sound absorbing surface side, and 
using it, it is good also as an acoustic material which both sides of a nonwoven web (A horizon) can be made to 
be able to carry out the laminating of the nonwoven web (B horizon) depending on an application, and can be 
made to absorb sound from both sides of the fiber aggregate. 

[0023] As for the acoustic material of this invention, it is desirable that the thickness of the nonwoven web (B 
horizon) which mainly demonstrates the absorption-of-sound effectiveness is the fiber aggregate which occupies 
1/8 1/2 of thickness (thickness ratio). [ of the whole acoustic material ] The absorption-of-sound 
effectiveness according that the thickness which a B horizon occupies is less than 1/8 to fiber with small 
fineness (staple fiber B) is not fully demonstrated, but serves as an inclination inferior to the absorption-of- 
sound engine performance. On the other hand, when it exceeds one half, the absorption-of-sound effectiveness 
by the staple fiber B is in the inclination which cannot wish any more and is inferior in respect of gestalt 
holdout. It is desirable that the thickness of a B horizon is especially 1/4-1/2 (thickness ratio) by the above 
reason. 

[0024] As for the ratio of the fiber used for the fiber aggregate of this invention, it is desirable that staple fiber 
A / staple fiber B / binder fiber is 30-70/40 / 40 (% of the weight). [ 10-40 ] [ 10-40 ] If it is in the inclination 
which is it inferior to gestalt holdout that it is less than 30 % of the weight in a staple fiber A and exceeds 70 % 
of the weight, the absorption-of-sound engine performance will become inadequate. The absorption-of-sound 
effectiveness .s not fully demonstrated as a staple fiber B is less than 10 % of the weight, and the absorption-of- 
sound engine performance of acoustic material cannot be raised. Although the absorption-of-sound engine 
performance improves so that the ratio of a staple fiber B is high, it is desirable that an upper limit is 40 % of 
the weight in consideration of the gestalt holdout of acoustic material. Since the pasting up point of 
configuration fiber decreases that the ratio of binder fiber is less than 10 % of the weight and the rigidity of the 
fiber aggregate and gestalt stability fall, it is not desirable. On the other hand, if the blended ratio of binder 
fiber exceeds 40 % of the weight, since the ratio of the binder component fused at the time of thermoforming will 
increase, the absorption-of-sound effectiveness by fiber will be checked, and it is not desirable. As for the ratio 
of the fiber used for a fiber aggregate in consideration of the absorption-of-sound engine performance, gestalt 
stability, etc it is desirable that staple fiber A / staple fiber B / binder fiber is especially 40-60/40 / 30 (% of 
the weight). [ 20-40 ] [ 20-30 ] 

[0025] Thickness of acoustic material is set to 5mm or more, and its 20-40mm is desirable. Sufficient 
absorption-of-sound engine performance is not obtained as the thickness of acoustic material is less than 5mm 
and it is not desirable. Although especially the upper limit of the thickness of acoustic material is not limited, in 
consideration of the occupancy tooth space of acoustic material, weight, apparent density gravity, etc., it may 
be about 50mm. 

[0026] The apparent density gravity of acoustic material is 0.01 g/cm3. It considers as the above. The apparent 
density gravity of the fiber aggregate is 0.01 g/cm3. It becomes difficult for sufficient absorption-of-sound 
engine performance not to be obtained since there are few numbers of configuration fiber as it is the following, 
and to secure the thickness of the above-mentioned fiber aggregate. Although especially an upper limit is not 
Tnl / 11 o,, 65 W61ght ° f acoustic material int0 consideration, and it is 0.08 g/cm3. It considers as extent. 

n ,J J I exceeds ' eyes not on| y become hi g h . but improvement in the absorption-of-sound effectiveness 
will seldom be found. The apparent density gravity of acoustic materia] is 0.02 - 0.06 g/cm3 by the reason for 
the above. It is desirable. 
[0027] 

[Function] The acoustic material which consists of the fiber aggregate of this invention concentrates fiber with 
sma fineness on at least 1 front face of the fiber aggregate, and is arranged. It is presumed that the fiber with 
small fineness has the low rigidity of fiber, and it is easy to transform the vibrational energy of a sound into heat 



energy. Furthermore, if fiber with small fineness is used, the number of the configuration fiber per unit weight 
will increase, a touch area with air will become large, and it will be thought that the absorption-of-sound 
effectiveness increases. Therefore, the high absorption-of-sound effectiveness is demonstrated by making into a 
sound absorbing surface side the field which concentrated and allotted fiber with small fineness. 
[O028] Moreover, by allotting the nonwoven web which consists of fiber with large fineness, said fineness 
reinforces the layer which consists of small fiber, and becomes possible [ giving gestalt holdout and rigidity to 
acoustic material ]. Moreover, it can attain lightweight-ization of acoustic material while it can expect the 
absorption-of-sound effectiveness by thickness, since the fiber with large fineness can secure the thickness of 
extent set in the low consistency since it excels in gestalt holdout. 

[0029] That is, by using fiber with large fineness together to the fiber aggregate which made the staple fiber 
with small fineness subject fiber, and allotting fiber with small fineness intensively to a sound absorbing surface 
side, the acoustic material of this invention is excellent also in gestalt holdout and rigidity while the high 
absorption-of-sound effectiveness is acquired and the absorption-of-sound effectiveness equivalent to the fiber 
aggregate which consists only of fiber with small fineness is acquired rather than it only mixes with cotton a 
staple fiber with small fineness, and fiber with large fineness. 

[0030] Moreover, since the subject staple fiber has pasted up the acoustic materia] of this invention by the 
thermofusion of binder fiber, it is adhesion arrival between fiber and the absorption-of-sound effectiveness by 
fiber can fully be utilized. 
[0031] 

[Example] Next, this invention is not limited by these although an example explains this invention concretely. In 
addition, each characteristic value given in an example was measured by the following approach. 
(1) Thickness (mm) : use the large-sized thickness gage for forms ( FS[ by macromolecule instrument 
incorporated company ]-250 mold), and it is 49g/15cm2 to the sample of 99.9mmphi. The seal of approval of 
the load was carried out, and thickness was measured. 

[0032] (2) Apparent density gravity (g/cm3) : the apparent density gravity of the fiber aggregate pierces each 
acoustic material which consists of the obtained fiber aggregate to the sample of 99.9mmphi, and asks for it by 
the following type. 
[0033] 
[Equation l] 

W 

(g/cm 1 ) = x 10* 

(9 9. 9/2) 1 n d 
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[0034] (3) Relative viscosity : same weight mixture of a phenol and an ethane tetrachloride was used as the 
solvent, and it measured at sample concentration 0.5 g/dl and the temperature of 20 degrees C. 
[0035] (4) Melt index (g / 10 minutes) : ASTM It measured by the approach of a publication to D1238 (E). 
[0036] (5) Melting point (degree C): Differential scanning calorimeter DSC-7 mold by PerkinElmer, Inc. was 
used, and it measured by part for programming-rate/of 20 degrees C. 

[0037] (6) Normal incidence sound absorption coefficient (%): J1S A Based on 1405 "the normal incidence sound 
absorption coefficient measuring method of the building material by the pipe method", it carried out using 2 
microphone impedance measurement tubing ( by Bruel care company 4206 mold). About each obtained acoustic 
material, 2 of 99.9mmphi size for low frequency (50Hz - 1.6kHz) tubing and 29.0mmphi size for high-frequency 
(500Hz - 6.4kHz) tubing sizes were measured, and the normal incidence sound absorption coefficient of the 
duplicate test-frequency field used the average of two sizes. 

[0038] As example 1 staple fiber A, fiber of the fineness of 6 deniers of the hollow cross section which consists 
of polyethylene terephthalate (relative viscosity 1.38, melting point of 257 degrees C), and 51mm of cutting 
length as a staple fiber B The fiber of the fineness of 0.5 deniers, and 38mm of cutting length which consists of 
polyethylene terephthalate (relative viscosity 1.38, melting point of 257 degrees C) as binder fiber A core part 
Polyethylene terephthalate (relative viscosity 1.38, melting point of 257 degrees C), With the sheath -core mold 
of the sheath-core compound ratios 1/1 (weight ratio) with which a sheath consists of copolymerized polyester 
(relative viscosity 1.37, 110 degrees C of softening temperatures) of a terephthalic acid / isophthalic acid 
copolymerization mole ratios 60/40, the bicomponent fiber of the fineness of 2 deniers and 51mm of cutting 
length was prepared. 

[0039] It mixes with cotton with blended ratios 80/20 (% of the weight), it lets a staple fiber A and binder fiber 



pass to a fine-size carding machine, and is eyes 600 g/m2. The nonwoven web (A horizon) was formed. Next, it 
mixes with cotton with blended ratios 80/20 (% of the weight), it lets a staple fiber B and binder fiber pass to'a 
■ fine-size carding machine, and is eyes 200 g/m2. The nonwoven web (B horizon) was formed. 
[0040] Heat treatment is performed for 20 minutes in a 150-degree C hot blast circulation dryer, regulating 
thickness on both sides of the layered product which carried out the laminating of the obtained A horizon and 
the B horizon between wire gauzes with a spacer with a thickness of 20mm, and they are the thickness of 
20mm, and apparent-density-gravity 0.04 g/cm3. The acoustic material of an example 1 was obtained. 
[0041] In example 2 example 1, the staple fiber whose fineness of a staple fiber A is 13 deniers is used. A core 
part as binder fiber Polyethylene terephthalate (relative viscosity 1.38, melting point of 257 degrees C), It is 
copolymerized polyester which copolymerized epsilon-caprolactone (C) in (B [mole ratios l/l]). a sheath — the 
ethylene terephthalate (unit A) / butylene terephthalate unit — It is the sheath-core mold of the sheath-core 
compound ratios 1/1 (weight ratio) which consists of blended copolymerized polyester (relative viscosity 1.34, 
144 degrees C of softening temperatures), epsilon-caprolactone — the total mol of all polyester [(A+B) +C] -'- 
receiving — 20-mol % — Eyes 400 g/m2 which mixed with cotton a staple fiber A and binder fiber with blended 
ratios 70/30 (% of the weight) using the bicomponent fiber of the fineness of 2 deniers, and 51mm of cutting 
length A nonwoven web (A horizon) is formed. A nonwoven web (B horizon) is also eyes 400 g/m2. It carried 
out and the acoustic material of an example 2 was obtained like the example 1 except having heat-treated in 
the 170-degree C hot blast circulation dryer. 

[0042] It sets in the example 3 example 1, and they are the eyes of a nonwoven web (A horizon) 525 g/m2 It 
carries out and they are the eyes of a nonwoven web (B horizon) 75 g/m2 They are the thickness of 20mm, and 
apparent-density-gravity 0.03 g/cm3 like an example 1 except having carried out. The acoustic material of an 
example 3 was obtained. 

[0043] In example 4 example 1, the staple fiber of the fineness of 1.25 deniers and a triangular cross section is 
used as a staple fiber B, using the staple fiber of the fineness of 2 deniers, and a round-head cross section as a 
staple fiber A, and they are the eyes of a nonwoven web (A horizon) 400g/m2 It carries out and they are the 
eyes of a nonwoven web (B horizon) 400g/m2 The acoustic material of an example 4 was obtained like the 
example 1 except having carried out. 

[0044] In example 5 example 1, the acoustic material of an example 5 was obtained like the example 1 except 
having mixed with cotton a staple fiber B and binder fiber with blended ratios 40/60 (% of the weight). 
[0045] It sets in the example 6 example 1, and they are the eyes of a nonwoven web (A horizon) 800 g/m2 It 
carries out and they are the eyes of a nonwoven web (B horizon) 400 g/m2 They are the thickness of 30mm, 
and apparent-density-gravity 0.04 g/cm3 like an example 1 except having carried out. The acoustic material of 
an example 6 was obtained. 

[0046] They are the thickness of 15mm, and apparent-density-gravity 0.04 g/cm3 like an example 1 except 
having not carried out the laminating of the nonwoven web (B horizon) in example of comparison 1 example 1. 
The acoustic material of the example 1 of a comparison was obtained. 

[0047] It sets in the example of comparison 2 example 1, and they are the eyes of a nonwoven web (A horizon) 
800 g/m2 They are the thickness of 20mm, and apparent-density-gravity 0.04 g/cm3 like an example 1 except 
having carried out and having not carried out the laminating of the nonwoven web (B horizon). The acoustic 
material of the example 2 of a comparison was obtained. 

[0048] In example of comparison 3 example 1, it mixes with cotton by staple fiber A / staple fiber B / binder 
fiber -60/10/30 (% of the weight), and is eyes 800 g/m2. The acoustic material of the example 3 of a 
comparison was obtained like the example 1 except having used the nonwoven web. 

[0049] It sets in the example of comparison 4 example 1, and they are the eyes of a nonwoven web (B horizon) 
1200 g/m2 They are the thickness of 30mm, and apparent-density-gravity 0.04 g/cm3 like an example 1 except 
having carried out and having not carried out the laminating of the nonwoven web (A horizon). Although the 
prototype of acoustic material was tried, since it was inferior to gestalt holdout, acoustic material was not able 
to be obtained. 

[0050] About the acoustic material which consists of the fiber aggregate obtained in examples 1-6 and the 
examples 1-3 of a comparison, the result of having measured the normal incidence sound absorption coefficient 
is shown in Table 1. 
[0051] 
[Table 1] 
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[0052] The acoustic material of the examples 1-6 of this invention was an acoustic material which has the high 
absorption-of-sound effectiveness as compared with the acoustic material of the examples 1 and 2 of a 
comparison which consist of a nonwoven web of a monolayer. 

[0053] Moreover, although the acoustic material of the example 3 of a comparison of the blended ratio of three 
sorts of staple fibers as an acoustic material was the same as the acoustic material of an example 5, the 
acoustic material of the example 5 which was centralized and arranged the staple fiber with small fineness on 
the sound absorbing surface side was an acoustic material which has the high absorption-of-sound effectiveness 
as compared with the acoustic material of the example 3 of a comparison which only mixed with cotton three 
sorts of staple fibers. 
[0054] 

[Effect of the Invention] Since fiber with small fineness is allotted to the sound absorbing surface side, the 
acoustic material which consists of the fiber aggregate of this invention will demonstrate the high absorption- 
of sound effectiveness. Moreover, since fiber with large fineness has gestalt holdout and rigidity, it becomes 
what is a low consistency and can secure a certain amount of thickness, and the absorption-of-sound 
effectiveness of acoustic material by thickness improves, and it is lightweight and becomes the high thing of the 
absorption-of-sound effectiveness. 

[0055] Therefore, since the acoustic material which consists of the fiber aggregate of this invention consists of 
the above mentioned configuration and it can demonstrate the high absorption-of-sound effectiveness even if it 



is low eyes, it can offer an acoustic material suitable as an object for automobiles which needs lightweight- 
and low cost-ization. 
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Ittt4 0 0g/m: tL. *®»?x;7 (Bl) <0gtf 

iS-400g/m ! fcLfcteWtiMtflmHWcLT* 
l«H4 

[0044 ] gftft|5 

ISfcWlKfcivC. S8»tBt/Wy^-i»ttS-«*4 
0/6 0 <M%) T^lfcJOWiStttWl fcHtUc 
LTSHtW 5 
[0 04 5] Hifc#J6 

Kat«]t:«v^T. ^S-7x/ ( Al) <7)Btt£80 0 
g/m* fcU ^Si^xy (Bl) tf>gft$r4 0 0g/ 

m' ti^ammami tmmtzixm^somm. 

JW*»t«K0. 04g/cm3 <7)Hit^l6c7)«l#W$r^ 
fc. 

[0046] JttS^Jl 

HHMHCfev^T, W7X7 (Bl) *««L*a»o 
fcWHiWIM] t|a|»t:LtJf^l 5mm, jixt® 
SO. 04g/cm3 (^10MR|i(^g^|fS:f|fc. 
[0047] Jt«PJ2 

mtwicfc^T. ^ia^xy iad ogft^soo 
g/m» fc u ^ss^x^ < bi) tawL*36»ofcja 

1 t ITif 7* 2 0mm. fiaWMMt 

0. 04g/cm' <r)\mM2<r)imtt$:fitz. 

[004 8] wm3 

*t=6 0/1 0/3 0 (ftftX) TAttL. gtt8 0 0 
g/m* OT^x^SrffloJtOWiljttMl iPJttC 
LTJtl^)3£Oi«§«5r^. 
[0049] JtlHH4 

HIIWlKfcivt. TtS^xr ( Bl) Ogtt$r 1 2 0 
0g/m* il. ^SS-7x;MAl) £81L&^o* 
WWilOtMl tP]«5^L-CI¥^3 0mm, 
0. 0 4g/cm3 VWgtint&m&Mztf. Mt&& 

WGnz$htz*). ttfTZZfr-itz. 
i o o 5 o ] mm i - 6 Riftmm i - 3 -en t>titz 

anuria*** ik***. 
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